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INTRODUCTION  

Recently, the incidence of cerebrovascular disease in
Western countries has been decreasing, owing to the
successful control of hypertension. Nevertheless, in Korea,
cerebrovascular disease remains the second most common
cause of death, following cancer, and subarachnoid hemor-
rhage (SAH) is the third major type of stroke13). 

SAH affects 8-10 per 100,000 persons per year4,18). Most
SAHs are attributable to the rupture of an intracranial
aneurysm, and 25-50% of those patients die as a result6,18).
The etiology and pathogenesis of intracranial aneurysms
are clearly multifactorial, with acquired (environmental)
factors playing a major role. Many studies have found that
genetic factors are also important23). The two main lines of
evidence are the association of intracranial aneurysm with
heritable connective tissue disorders and the familial pattern

of intracranial aneurysms19,20). 
The familial aggregation of intracranial aneurysms was

first described in 1954 by Chambers and colleagues in a
report on the cases of a father and son who each had an
intracranial aneurysm5). Numerous studies comparing the
characteristics of familial intracranial aneurysms with those
of non-familial (sporadic) aneurysms have found that
familial aneurysms rupture about 5 years earlier, on average,
and are smaller than sporadic aneurysms; are underrepres-
ented in the anterior communicating artery; and frequently
occur as multiple aneurysms4,7,11,19). To compare the char-
acteristics of familial SAH in our community with those
reported in previous studies, we evaluated a series of pa-
tients with SAH who had at least one first-degree relative
with SAH.

MATERIALS AND METHODS

We identified patients treated for SAH at our hospital
between January 1993 and December 2006. Patients with
perimesencephalic nonaneurysmal SAH or traumatic SAH
were excluded. Intracranial aneurysms were identified by
three-dimensional computed tomography or cerebral
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angiography. All patients with identified aneurysms had
surgery or endovascular treatment. We retrospectively
collected data from patients with a familial history of SAH
and searched for patients who had relatives with aneurysms
or who had been treated at other hospitals for SAH. All
first-degree relatives (parents, children, and siblings) were
interviewed by telephone, and their medical records were
reviewed. Patients with one or more first-degree relatives
with SAH were designated as having familial SAH. Patients
with no relatives who experienced SAH were designated as
the sporadic group. To understand the characteristics of
familial SAH, we analyzed the multiplicity, size, and location
of the aneurysms, as well as the age, gender, initial mental
status, outcome, and past medical history of the patients. A
pedigree was drawn for each family.

RESULTS   

We operated on 1,128 SAH patients at our hospital over
the 13 years examined in this study. We identified 13 pati-
ents from six families with at least two first-degree relatives
with SAH. We excluded the mother in family 3 of the
familial group because we could not confirm the images
and results; we were aware of her SAH only from a state-
ment by family members, as she had received treatment at
another hospital. We excluded one patient in the familial
group, leaving 12 patients from six families as the familial
group. Table 1 shows the patient information. The primary
way in which we discovered that patients had relatives with
a history of SAH who had received treatment at our hospital
was by taking the family medical history on admission.
This might have been a consequence of regional character-
istics, as many relatives live nearby and most local residents
with cerebral vascular disease received therapy at our hospital.
All patients in the familial group underwent operations
within 4 days of their ruptured aneurysm. The remaining
unruptured aneurysms in families 1, 4, and 6 received
endovascular treatment, or an operation within 2 weeks.
Patients received regular follow-up at our outpatient clinic. 

There were several differences between the familial and
sporadic groups. Table 2 shows the characteristics of the
familial group. There was no remarkable difference in
gender distribution in the familial SAH group, whereas
females were dominant in the sporadic group. In the familial
group, the mean age at the time of rupture was 49.75 years
(range, 33-68 years), which was younger than that in the
sporadic group (54.9 years). In the sporadic group, the
most common site of aneurysm was the anterior communi-
cating artery (33%), followed by the middle cerebral artery
(24%), the internal cerebral artery (18%), and multiple

aneurysms (17%). The familial group had a different site
distribution : the most common location of aneurysm was
the middle cerebral artery (5/12, 42%), followed by the
internal cerebral artery (3/12, 25%). In the familial group,
only one aneurysm was located in the anterior communi-
cating artery, whereas that was the most common site in the
sporadic group.

Multiple aneurysms were more common in the familial
group than in the sporadic group. A son in family 1 had
three aneurysms with mirror-image symmetry (anterior
communicating artery and both posterior communicating
arteries); a brother in family 4 had two aneurysms (middle
cerebral artery and ophthalmic artery); and a brother in
family 6 had three aneurysms (anterior cerebral artery,
anterior communicating artery, and posterior commun-
icating artery). The size of the ruptured aneurysm was
generally small in both groups. In the familial group, nine
patients had a small aneurysm (<10 mm) and two had a
large aneurysm (10-24 mm); the size was unknown in one
patient. The initial mental state of most patients in the
familial group was good, ranging from mild-drowsy to
alert; however, one patient was in a coma. All patients
received emergency operations (craniotomy and direct neck
clamping). One patient suffered vasospasm during the
hospital course. Most patients, except one who died, had
few complications. Four patients had a history of hyperte-
nsion or were taking medication for hypertension. One
patient had autosomal-dominant polycystic kidney disease,
but her relative had no such disorder. The main relationship
identified in the familial group was that of siblings (brother
and brother or sister and sister). Fig. 1 shows the pedigrees
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Table 1. Clinical summary of patients with SAH

Characteristic Sporadic Group Familial Group 

Number of patients 1116 12

Sex (male/female) 362/754 7/5

Age in years, mean 54.9 49.8

Male 48.9 48.7

Female 57.8 51.2

Aneurysm location (%)

A-com 371 (33) 1 (8)

ACA 52 (5) 0

MCA 263 (24) 5 (42)

ICA 203 (18) 3 (25)

Post. circulation 36 (3) 0

Multiple 191 (17) 3 (25)

Aneurysm size (no) 9

Small (<10 mm) 805 2

Large (10-24 mm) 205 0

A-com : anterior communicating artery, ACA : anterior cerebral artery, ICA : 
internal carotid artery, MCA : middle cerebral artery, Multiple : multiple aneurysm,
Post. circulation : posterior circulation



of the familial group. All patients were first-degree relatives,
represented by two siblings in most families.

DISCUSSION

Many studies have compared the clinical and radiographic
characteristics of familial versus sporadic aneurysms, and
several distinctive features of familial aneurysms have been
identified. Those studies have consistently shown that
familial aneurysms rupture earlier and are smaller in size
compared with sporadic aneurysms3,4,10,19). In siblings,
aneurysms more commonly rupture within the same decade
of life7). Aneurysms in the anterior communicating artery
complex are underrepresented in familial aneurysms4,19).
Multiple aneurysms and de novo aneurysms are more often
found in patients with familial aneurysms. Our study is
largely consistent with those earlier reports on familial
intracranial aneurysms. In our patients, the mean age at the
time of rupture in the familial group (49.75 years) was
younger than that in the sporadic group (54.9 years), and
these ages are similar to those in other studies, which have

reported the age of familial aneurysm rupture as 42.3 years,
versus 50-54 years for sporadic aneurysms4,8). In our study,
as in previous studies, familial aneurysms were less com-
mon in the anterior communicating artery and more com-
mon in the middle cerebral artery. In the sporadic group,
aneurysms occurred most commonly in the anterior com-
municating artery (371/1,116 cases, 33%). In contrast,
only one of the 12 patients in the familial group had an
anterior communicating artery aneurysm. Five families had
affected siblings. Table 2 shows the relationship between
family members and the age at aneurysm rupture. Except
in family 6, familial aneurysms of siblings ruptured within
5 years of each other, during the same decade of life,
although the ages differed among families. This finding is
consistent with previous studies7). 

Several aspects of our results were differed from those of
previous studies. A higher incidence of familial aneurysms in
women has often been reported8,9,19), but our results showed
no significant gender difference. Furthermore, the incidence
of familial aneurysms in our study was very low (1.06%, 12
of 1,128 cases). According to previous epidemiological
studies on the frequency of familial intracranial aneurysms,
7-20% of patients with aneurysmal SAH had first- or
second-degree relatives with intracranial aneurysms11,14,15). 

Our study method had several limitations. We could not
screen all of the relatives of SAH patients or asymptomatic
relatives and could not identify all relatives treated at other
hospitals. We had to rely on interviews for the family histo-
ries of relatives. The number of patients treated for SAH at
our hospital was limited. If we were to screen for asympto-
matic relatives of SAH patients and relatives living in other
communities, the incidence of familial aneurysms would
likely be higher.

We raise question of whether there is a need to screen
relatives of those with SAH. With the advent of magnetic
resonance angiography and three-dimensional computed
tomography, noninvasive and minimally invasive screening
tools are now available. Although the benefits and risks of
screening and the associated costs have not been properly
assessed, this important issue has recently been discussed9,12,16). 

It has been suggested by many authors that members of
families in which two or more individuals have a cerebral
aneurysm should be screened1,3,9). This rationale was based
on prevalence, risk of rupture, and associated mortality and
morbidity in familial intracranial aneurysm. The outcome
of SAH from a ruptured aneurysm remains poor, with a
case fatality rate of 50% and a rate of functional dependence
of 20%6). Moreover, the risk for poor outcome in patients
with familial SAH is 1.8 to 2.5 times that in patients with
sporadic SAH3). In addition, first-degree relatives of patients
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Fig. 1. Pedigrees in the familial group. Most families had affected
siblings. We excluded the mother in family 3 because we could not
confirm the imaging results and knew of her subarachnoid hemorrhage
only from statements by family members, as she received treatment at
another hospital. 



with sporadic SAH have a 3- to 7-fold increased risk of
SAH, and the risk may be even higher in first-degree
relatives of patients with familial SAH2,11). Although there
are also risks associated with angiography, it may be bene-
ficial to screen relatives of familial SAH patients because of
the high risk of death and morbidity, and the risk of early
and small-size rupture9). Leblanc et al. have suggested that
the best age range for angiographic screening and surgical
intervention is from 20 to 49 years for men and 20 to 53.5
years for women, given a respective life expectancy of 32
years based of the poor outcome, high prevalence, and
rupture at younger age and smaller size in familial SAH9).
However, implementation of a screening program for the
first-degree relatives of patients with sporadic SAH does not
seem warranted at this time, because the resulting slight
increase in life expectancy likely does not offset the risk of
postoperative sequelae12). Raaymakers et al. have suggested
that siblings of familial SAH patients could benefit most
from screening programs, because unruptured aneurysms
were discovered more often in siblings than in children of
patients with SAH; in that study, nine of the 10 relatives
with newly discovered aneurysms were the brother or sister
of an affected patient15). Marieke et al. found that the yield
of repeated screening for familial intracranial aneurysms
was high; new aneurysms were detected in 16% of the
relatives with previous aneurysms and in 7% of the relatives
without previous aneurysms, mostly within 5 years21).
Rinkel has suggested that because the most important
unchangeable risk factors are familial occurrence of SAH
and autosomal dominant polycystic kidney disease, indi-
viduals with these risk factors should be screened17).

In counseling relatives of SAH patients, we keep in mind

that the experience of SAH-related death or disability in
close relatives might have had an impact on the quality of
life of asymptomatic relatives. Anxiety was seen in relatives
of familial SAH patients during our study, despite good
results, and thus we screened all members of family 3. The
results were negative, and the family members were satisfied.
We must also remember that knowledge of the presence of
an unruptured aneurysm is associated with a decreased
quality of life22).

CONCLUSION

Although the small number of patients and the local
geographic setting are limitations to this study, we suggest
that family history is important when caring for SAH
patients and their relatives. We examined familial intra-
cranial aneurysms, and our results were similar to those of
previous studies, except for gender differences and incidence.
Compared with sporadic aneurysms, familial aneurysms
ruptured at a younger age and smaller size. Familial
aneurysms occurred frequently in the middle cerebral artery
and were underrepresented in the anterior communicating
artery. Based on the results of this and previous studies,
screening should be considered in the fifth or sixth decade
for those who have a sibling with SAH. 
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